E-government became as a standard for improving public sector services in most of the countries worldwide. Nevertheless, e-governments are on different levels of maturity with respect to integration between organizational processes and technological capabilities. This development has, in some countries and in the research community, been discussed through the development of different e-government maturity models describing the evolution of services through various perspectives. The purpose of this paper is to provide a novel e-government maturity model that is citizen-centric and easy to implement. Through the methodology employed by the model more accurate descriptions are given to the offered eservices. Moreover, it can help e-government programs of developing countries in spotting services that need to be improved to realize public needs.
Introduction
The growing role of Communications and Information Technologies (CITs) in facilitating and expediting economic, social and political development is now being recognized by most of developing countries. An increasing number of federal, state, and local governments are developing national CIT initiatives and strategies, putting plenty of information online, automating administrative processes, procedures, and interacting with citizens, businesses and employees through online services, yet the great opportunities offered by these new technologies remain largely unutilized.
The emerging CIT-for-development approach towards public sector transformation is creating new perceptions about government and governance. Achieving both more improvements in service delivery and efficiency in government functioning is bringing about a rethinking of the role of CIT. Most of governments perceive egovernment-as-a-whole concept which focuses on the provision of services at the front-end, The initial stages of e-government have usually been focused on the introduction of information technology to improve the quality of data and to promote integration of back-office and front-office systems. However, a model is required to examine the maturity of e-government services with respect to different dimensions such as presence of information, interactivity of stockholders with the online services and online transactions.
The purpose of this paper is to investigate various widely accepted e-government maturity models and to aim at introducing a novel model that matches public needs and overcomes shortcomings in the previous maturity models.
The paper is organized into six sections. The second section explores and analyzes some of the widely accepted maturity model trends. The third section discuses the research methodology. In the fourth section researchers present the EGovernment Service Index (ESI) model in addition to a full analysis of Egypt's e-government services with respect to the ESI approach. Section five
Literature Review of Key Maturity Models
E-government service delivery capabilities can be assessed by identifying and analyzing egovernment maturity. Through literature review for the domain, researchers concluded a classification for the maturity models into: normative models and non-normative models. This classification is based on common characteristics and methodologies of implementation.
Normative Models:
Normative models embrace models relying on stages methodology. These types of models are usually composed of 4 to 6 sequential stages and are widely adopted by international organizations such as United Nations (UN, 2005; 2010) and European Union (Capgemini, 2007; 2010) . The concept of stage models can be traced back to the discussion by Nolan (Nolan, 1973) around the adoption and the maturity of information systems strategies in organizations. Based to this trend, Egovernment strategies are developed through various stages from scratch to full online interaction between public and government. Over the past decade several initiatives by individual researchers, international bodies and governments have been developed towards the e-government maturity stage modeling such as:
ANAO and SAFAD

(ANAO, 2000; Statskontoret, 2000)
ANAO model is developed by the Australian National Auditing Office to categorize the government agencies electronic service delivery via the Internet. The model divides the delivery of services into four stages. The first stage is publishing information, where agencies provide public with static information in addition to downloadable publications. However, the access to the information is not limited. Interaction is the second stage that provides public with the search and filtering facility as well as calculation services for assessing debts or levels of government subsidies. Third stage, transaction of secure information, in which access to information is limited to users with registered identification. Sharing information with other agencies is the fourth stage which reflects the sharing of information among different governmental agencies. For example, the change of phone number of a citizen in one agency will be reflected to other governmental agencies. The SAFAD (The Swedish Agency for Administrative Development) model composed of four stages model (Information pivot, Interaction, transaction, Integration) . Additionally, it is highly influenced by ANAO model with development stages almost the same. The driving force for finding the SAFAD model is to have 24/7 available agencies.
United Nations e-government web evolution model and EU benchmarking model (UN, 2005; 2010; Capgemini, 2007; 2010) The UN model classified the development phases into five stages including emerging presence as the first stage that represents the official online presence of governmental bodies in form of an official static website of a government with links to different ministers and archived information. Such a stage resembles the first stage in all the above mentioned models. Enhanced presence is the second stage that provides wider information for public in form of current and archived documents with the ability of searching for documents such as, polices, regulations, laws, etc. However, the direction of information in this stage is tipping to public from the government side only. Third stage, interactive presence, provides public with the services they require in a manner of downloadable forms such as tax and license forms. Fourth, transactional presence that reflects the point at which the government should be able to provide all of its services online and in interactive mode such as online payments of taxes, online application for IDs and passports, issuing official certificates online such as birth certificate. Moreover, such a governmental website should have the ability to provide online tenders, and suppliers can bid online through secure links. Finally, network presence is the stage where governments use web and internet technology not only for providing services electronically but also to participate in decision-making such as, collecting citizens' views Science Target Inc. www.sciencetarget.com about certain laws or policies and voting for elections. Moreover, this stage provides all types of electronic interaction among governmental bodies (G to G) and between government and public (G to P and P to G). In the United Nations report 2010 (UN, 2010) 
Layne and Lee model (Layne, 2001)
The model is derived from observing eGovernment evolving in USA. Layne and Lee claim that the model initiated from the state level but can be used on federal as well as local level. The model divides the delivery of services into four stages: Catalogue: this stage resembles the publishing information stage at the ANAO model, where the focus is mainly on providing the public with information about the agency and its publications. Transaction: this stage gives public the choice to process governmental services online such as, renewing licences and paying fines. Vertical integration: This stage reflects the linkage between local level systems and higher level systems. Horizontal integration: this stage reflects the linkage between all systems on the same level.
Hiller and Bélanger model (Hiller, 2001)
This model divides the e-government development stages into five stages: Information: This stage resembles the first stage in the above two models where agencies are posting static information about their offered services and related publications. Two-way communication: this stage is the same as the previous one with the advantage of communication between public and agency through e-mails. Transaction: According to Hiller and Bélanger, this is the most advanced level of egovernment where the public can process all their requirements online such as renewing license, paying fine and tax. Such stage resembles the transaction stage mentioned in the above two models. Integration: it refers to the presence of single entry point to all the services provided by the e-government. Political participation: such stage includes online voting and posting comments online. Hiller and Bélanger claim that this stage belongs to stage two. Nevertheless, the importance of political aspect encourages a separate development stage.
Non-Normative models
Although stages model tendency has been employed by many parties ranging from governments to international bodies such as UN and EU, it has its own serious flaws (Limba, 2011; Gronlund, 2010; Coursey, 2008; Goldkuhl, 2006; Persson and Goldkuhl, 2005) which are discussed below. Because of the defects and lack of a ground theoretical validation (Chatfield, 2009 ) of the stages models, new models started to evolve with different conceptions, such as:
Diamond Model is based on the idea of services categorization and deconstruction of the stages model inspiration into three polarities regarding eservices integration, security and presence. Moreover, each service class has further subclasses. For example, the service integration stage in stages models is decomposed into two categories in the Diamond Model: Separated and Coordinated. Separated services refer to services not integrated. Whereas coordinated services class refer to integrated services and has further decomposition to fused and aligned subclasses. Aligned services indicate services that are put together in one uniting website but still identifiable as differentiated services, while fused services refer to services that are fully integrated together as one service with no observable differences. The same methodology is used with the other two polarities where each polar has two subcategories opposite in description with further decomposition to other subclasses as shown in figure 2. The E-Co model is a user centric model that is based on four axes: Vision (what e-service is needed?), Current situation (problem awareness), Means of change (tools to achieve the vision) and feedback (evaluation of the degree of closeness to the vision). The model encourages the participation of citizens with respect to the vision as it takes into account citizens' life situations as a point of departure for considering the potential e-service.
The naming of the model comes from a perception that the evolvement of e-services is a continuous co-design process taking different stakeholders' values into consideration.
Normative vs. non-normative trends
Normative models have been used to classify services in order to evaluate progress of egovernment adoption among countries or among agencies in countries. The classification is based on sequential stages where the higher the stage in order the better it is, additionally higher stages embrace other stages lower in order. As a result, the linear evolution of those stages from basic online presence to full transaction is a central assumption. Such an assumption raised many questions among researchers about the accuracy, guidance and theoretical validity of that type of models (Coursey, 2008; Goldkuhl, 2006) .). On the other hand, non-normative models are based on citizens' needs other than sequential evolution for e-services technological capabilities. As a result, this type of model relies on categorizing e-services where there is no difference between them in terms of better or best e-service. However, nonnormative models are complex in implementation because of the lack of experience in applying such type of models, in addition to the difficulty of proper sorting/categorizing for e-services for some model types such as e-diamond model (Ref:
Although both trends are different some common features are also found. Limba (2011) conducted a comparative analysis between a number of nonnormative models and a normative model -Ediamond model (Goldkuhl, 2006) . The analysis was based on 6 features: Possible levels of implementation, the main features of different levels, the level of targeting at the client, the level of targeting at organizational inner processes, Feedback (self-assessment opportunity), Technological background for the implementation of the selected model. The result of the analysis concluded that both electronic government normative models and the "E-Diamond" model are proportionally oriented towards a client and towards internal organizational processes.
Research Methodology
This research is based on detailed exploration of egovernment literature that focuses mainly on egovernment maturity models. The research has been accomplished through four stages: a) investigating models that are widely accepted and implemented by international bodies and governments, b) defining similarities and differences between those models and grouping them, c) finding other maturity models that are different in methodologies used by the widely implemented ones and grouping them, d) conducting comparative study about the similarities and differences between the investigated maturity groups.
The sources of information come mainly from secondary researches conducted by scholars in the domain, publications from international bodies such as United Nations and European Union commission and analysis for various developing countries e-government portals.
Based on the collected and analysed information researchers reached a methodology for creating a new model that tackle shortages indicated within the investigated models and applied it to the Egyptian e-government portal.
E-Government Service Index (ESI) Model
The needs of local authorities systems and national users in different countries around the world vary. Therefore, it is difficult to distinguish one model that would be dominating or overwhelming. Each model has its advantages and disadvantages. Thus, based on the former analyzed models; it would be purposeful to develop more universal maturity model that is suitable for most countries public sectors and based on the following features: a) User centric: normative models assumed that stages with higher order in technology complexity are better. Such assumption has no theoretical background (Limba, 2011; Gronlund, 2010; Coursey, 2008; Goldkuhl, 2006) . Researchers claim that, in e-government services, the need for technological complexity must be driven by citizens' need for e-services that fulfil their requirements. b) Easy to implement: difficulty of implementation because of the lack of experience is a common obstacle that non-normative models are facing.
On the other hand, normative models are widely implemented. However, there are endeavours to create transitional models that help in migrating from the stages methodology to non-normative models such as Holistic model (Limba, 2011) . Hence, the new model must take advantage of this wide implementation of normative models.
The E-Government Service Index (ESI) is based on the former two features. The classification of eservices in ESI has been adapted from the stages presentation used in the normative models. The reason for such adaptation is to verify the two ESI basic features through the following: a) Categories labelling: normative models have been around for almost a decade. Hence, the stages labelling has been deeply investigated in sense of reflecting e-services level of complexity against citizens' requirements, regardless of the accuracy of the sequential and dependable approach. Thus, citizen's needs regarding e-services are almost standardized around those stages naming. Therefore, categories labelling in ESI is somehow similar to those used for the stages in normative models.
b) Sorting e-services: the re-sorting of e-services based on normative models implementation is much more feasible than creating new eservices classification and this is the main obstacle that non-normative models are facing. Thus, ESI is taking advantage of the wide implementation of the normative models and resort the e-services based on citizen's requirements
The ESI model is composed of four independent categories with extra two sub-categories. The categories reflect the offered e-services with respect to presence, information flow, user interactivity and participation as follows: The participatory category incorporates e-services related to customer satisfaction side of the presented service. As a result, service providers enhance the quality of the offered e-services by investigating public opinion through providing a digital medium such as feedback form, blogs, forums or any other suitable mean. Additionally, C3 embraces e-services used in political activities such as online voting and polling.
To assess the practicality of the ESI model, an egovernment program of a developing country is needed where there is an enormous opportunity for
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Science Target Inc. www.sciencetarget.com enhancement and change. Additionally, one of the objectives of such e-government program is to be citizen centric and been evaluated using an international accepted model that belongs to the family of normative models and shows improvement. Based on the former criteria Egypt's e-government program (Eid, 2009 ) has been selected. Table 1 provides a full analysis of the offered e-services based on the ESI categorization. -The Egyptian E-Government portal is offering 43 e-services through twenty three (23) service providers.
-Out of the offered forty three (43) e-services, six (6) e-services fall in the No-Presence category (C0) where links to some of them are broken and others are still under construction.
-The informative category (C1) contains six (6) e-services.
-Thirty one (31) e-service belong to the transactional category (C2) distributed between non-financial (C2A) and financial (C2B) sub-categories.
-Thirteen (13) e-services fall in transactional (C2) and participatory (C3) categories at the same time.
The above analysis reflects the e-services settings in the Egyptian E-Government. The question that arises here is that: Are those settings reflecting the needs of public? The following three examples will illustrate the answer to this question: a) Ministry of Environment offers information about environmental e-service which falls in the informative category (C1). A domain like environment requires an interaction between government and public. As a result, a question arises here: How does public deliver their opinions and suggestions to the officials in the ministry? Does the e-service need to have the participatory category function?
b) The Egyptian Opera house is planning to provide an online purchase option for opera tickets. Nevertheless, the e-service belongs to the No-Presence category. The question here: Does the e-service have law priority or is it not very demanding to activate? c) Egyptian Railway Authority provides an online purchasing for railway tickets. However, there is no means for sharing suggestions or sending complaints to the civil servants.
One of the objectives of the Egyptian EGovernment program is to tailor citizen-centric eservices (Eid, 2009) . Therefore, via applying the ESI model to the Egyptian E-Government portal, the concerned steering committee can re-evaluate the benefits and shortages of the offered e-services and re-sort them by adding new functions that add value to their overall goals as shown above
Discussion
The ESI model is a citizen-centric model, which categorizes the offered e-services technological complexity as per public need. The model combined the advantages of normative models and non-normative models as follows:
a) Normative models: the advantage of this type of models lies in the easiness of implementation and wide spread adoption. ESI model is built on the concept of re-sorting the stages which are common among this type of models instead of recreating new classification. Nevertheless, the categories employed by the ESI models are neither sequential nor dependable. As a result, the model can easily be implemented.
b) Non-Normative models: These types of models are more concerned with citizen needs regardless of the linear technological evolution of e-government as assumed by normative models. The ESI model took the same approach through categorizing e-services as per citizens' needs, as each category has its own characteristic. Moreover, an e-service may combine the features of two or more categories which may result in an accurate description of the offered e-service goals
Researchers claim that the No-Presence category is the first of its type among maturity models. This new category reflects the e-services that intended to be found but for some reason are suspended or delayed on being activated online. This new category is very commonly found among the egovernment programs of developing countries where no other model has paid attention to this dimension.
Finally the ESI model is a scalable model in the sense that the four basic category types utilized by the ESI model are subject to extension/ modification as per new public requirements.
Through ESI model, the steering committee of any e-government program can analyze the current status of the provided e-services and match the findings with the goals of the program. Based on this matching, the committee can identify which eservices need to be upgraded, added or changed in terms of technological capability. Therefore, the overall objective of the program can be achieved.
Conclusion
Through this paper several well accepted egovernment development maturity models trends have been explored to achieve a clear understanding for the domain and to provide taxonomy based on the implementation methodologies. The taxonomy provided a clear vision for the features of corresponding models. As a result, it acted as a foundation platform for the ESI model. The ESI Model is a user-centric model with easy implementation capability. Besides, it provides a new dimension of measuring the not-active eservices, which is very common among developing e-governmental programs.
ESI model has been examined by applying it to Egypt e-government portal to evaluate the offered e-services. However, the model needs to be implemented to other developing countries' egovernment programs and to compare the results with the approved objectives. Moreover, the model needs to be used with developed countries with advanced e-government programs to seek the shortages the model needs to cover. Finally, the ESI model needs more investigation by conducting a comparative study with other non-normative models to highlight the areas that need improvement.
